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Fabrication and Characterization of a Pressure Sensor
using a Pitch-based Carbon Fiber

Chang-sin Park, Bo-seon Kang and Dong-weon Lee

Key Words : Carbon Fiber(8t241 ), Piezoresistive Effect(%} 4 & &3}, Dielectrophoresis(-+ 7 & %)

Abstract

This paper reports fabrication and characterization of a pressure sensor using a pitch-based carbon fiber.
Pitch-based carbon fibers have been shown to exhibit the piezoresistive effect, in which the electric resistance
of the carbon fiber changes under mechanical deformation. The main structure of pressure sensors was built
by performing backside etching on a SOI wafer and creating a suspended square membrane on the front side.
An AC electric field which causes dielectrophoresis was used for the alignment and deposition of a carbon
fiber across the microscale gap between two electrodes on the membrane. The fabricated pressure sensors
were tested by applying static pressure to the membrane and measuring the resistance change of the carbon
fiber. The resistance change of carbon fibers clearly shows linear response to the applied pressure and the
calculated sensitivities of pressure sensors are 0.25 ~ 0.35 and 61.8 Q/kQ-bar for thicker and thinner
membrane, respectively. All these observations demonstrated the possibilities of carbon fiber-based pressure
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Table 1 Specifications of fabricated pressure sensors

Contents Specifications
Sensor size 4.0 x 4.0 mm’
Diaphragm thickness 3,21 ym
Diaphragm size 1.5 x 1.5 mm’
Electrode gap 150 pm
Electrode thickness 0.1 ym

//MM/AU electrode

X‘*A.,%/‘}“Ek SOI wafer
P 7 \%
nA‘ b

o

S
e ‘w\‘*

Calvity ™y N\

(a)

Membrane area: 1.5 x 1.5 mm?

Sensor size: 4.0 x 4.0 mm?®

(b

Fig. 1 Schematics of a pressure sensor; (a) cross section
view (b) top view
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{a) SOI wafer (d SiN4 etching

® SiO; etching

]
- SisN¢ Au/Cr

Fig. 2 Fabrication process for 3 pm diaphragm thickness

(¢) Au/Cr deposition
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Laser vibrometer
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Table 2 Experimental conditions and characteristics of
carbon fibers

Wire § |
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bm) | Gm | gk | um) | (ban)
A-1 [ 250 | 13.42 | 1.9835
A2 | 172 | 854 1.7122 21 0~3
A3 {193 | 7.07 | 21123
B | 246 | 825 | 04927 3 0~1

Epoxy bonding

Fig. 5 Schematic diagram of measurement setup

Pressure sensor

. Carbon fiber

Cavity

!

1
Pyrex glass

Pressure

Fig. 6 Deflection of a carbon fiber on the diaphragm of
pressure sensor
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